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(54) THIN-FILM TRANSISTOR AND ARRAY THEREOF 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a parasitic capacity caused by errors tn exposure 

and the like , _ . . 

SOLUTION' A source electrode 9 and a drain electrode 10 have a horizontally T-shaped 
part 91 or 101 in a region, where these electrodes 9 and 10 are overlapped horizontally 
with a semiconductor layer In a flat gate electrode 5, a base pattern 51 and a top pattern 
53 are joined with a narrow joining part 52, and each side groove 54 with a given Width js 
provided on both sides of the joining part 52. In this thin-film transistor, the source and 
drain electrodes 9 and 10 are formed with the groove 54 in such a way that crosswise 
polar parts 91 and 102 facing each other are formed on both side of the joining part 52, 
and lengthwise parts 93 and 103 do not overlap with the gate electrode 5. 




,F1 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision 

of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiners decision of rejection] 
[Date of extinction of right] 
* NOTICES * 

JP0 and INPIT are not responsible for any ^ 
damages caused by the use of this translation.. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated 
3 In the drawings, any words are not translated 



CLAIMS 



Cam 1 The semi-conductor layer which forms a channel field, and the source electrode and drain electrode which intervened and earned out 
Snoehl ™ lay^. In a thin film transistor equipped with the gate electrode arranged through an insulating 

£^ bottom so that it may have said source electrode and a drain electrode, and a superncial lap Said 



source and a drain electrode equip with and constitute the part into which a flat surface constitutes a T character ™^*>°° L* 0 ^ 
wWcMaps wi^said semiconductor layer and flat-surface target, respectively. Said gate electrode A base pattern and a t,p patter e 
connected trough the connection section of a narrow width, and it constitutes from a flat-surface o^***™ s,ot ° f 
oredetamiined width of face in the both sides of this connection section. Said source and a dram electrode The thm film transistor 
charaSed I by h-ving arranged corresponding to said slot so that the bar part of T characters may face mutually or .both , «*. of said 
conneS section " and so that the vertical line part of T characters may not lap with said gate electrode and flat-surface target 

21 The semi-conductor layer which forms a channel f.eld, and the source electrode and drain electrode wh.ch intervened and earned out 
[Claim y The sjw condor layer transistor array which arranged on the substrate the thm film transistor 

Sped Z ZTX ^ZS^SSSSin insulating layer on said semi-conductor layer or to the bottom so that it may have said 
sou ce electrode and a drain electrode, and a superficial lap in the shape of a matrix Said source and a d ' sm .f^f^Zn^ctoXycr and 
constitute the part into which a fiat surface constitutes a T character configuration to the field which laps with said semi-conductor layer and 
flaSrfacrireet respectively, Said gate electrode A base pattern and a tip pattern are connected through tine connection potion of a 
™™w width and VconSes fr^m a flat-surface configuration which formed the slot of predetermined width of face in the both sides of this 
ZZSS^Sf^S:** electrode Th^fi.m transistor array characterized by having arranged correspond^ J. «d*t- 
^."^ bar part 0 ff characters may face mutually on both sides of said connection section, and so that the verucal hne part of T characters 
may not lap with said gate electrode and flat-surface target 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thin film transistor and its array. 

[Description of the Prior Art] The thin film transistor array which uses for a liquid crystal display etc connects ^^'^^^^ 
which forms a channel field to the source electrode S which carried out opposite arrangement and a dram electrode D as a rough top view .s 
Sown hS*S a* *. thin film transistor, arranges two or more things of the structure equipped with the G ™ d 

trough animating layer on the semi-conductor layer SC or to the bottom so that it may have the source electrode S and the dram 
p\t*rtrnde D and a superficial lap* and constitutes them. , 
S DivisWn exposurlwhich the thin film transistor array used for a liquid crystal display etc. divides one screen into some in the 
F^mSO^^^S^ patterning of various kinds of thin films if the flat-surface dimension becomes large-sized, and ,s exposed 

expose is performed, it is tended to change the area of the part (hatching shows to gwmgj > to 
whic ISZZ^Z^S^L drain electrode D lap with the gate electrode G superficially according to the error ^™nuh*» 
Version resulting from gap of a mask pattern etc The parasitic capacitance of a transistor may change with fluctuation of such , .lap field of 
an elec^oX and d splay grace may fall by it In order to reduce the effect by the parasitic capacitance of a trans.stor, »t ,s also effective to 
* m °tl£r^J^% capacity, but if auxiliary capacity is increased, generally it will be easy to cause decline ,n a numenca! aperture. 

KlemCs) to be Solved by the Invention] This invention makes it a technical problem to reduce fluctuation of the superficial lap ^ 
(oarasftic caSciUnce) of the electrode resulting from an exposure error etc In a thin film transistor in consideration of the above-mentioned 
tSi Moreover ^^^ let it be a technical problem to'offer the suitable thin film transistor array for the good liquid crystal display of display grace.. 

[MeTns for Solving the Problem] The semi-conductor layer in which the thin film transistor of this invention forms a channel 1 J^The « source 
electrode and drafn electrode which intervened and carried out opposite arrangement of this se m,-conductor layer, In a ^ film t™«tor 
equipped with the gate electrode arranged through an insulating layer on said semi-conductor layer or to the bottom so that it ^may hav sa.d 
sou ce IJtrode an d a drain electrode, and a superficial lap Said source and a drain electrode equip w,th and constitute the part mto wh.ch a 
^tTu^ons^ea a T character configuration to the field which laps with said semi-conductor layer and ^-surface figg*^- 
Said eate electrode A base pattern and a tip pattern are connected through the connection section of a narrow w.dth, and <t constitutes from 
^configuration Xch formed the slot of predetermined width of face in the both sides of this connection section. Said source and 
a drain e^ctrodeft te characterized by having arranged corresponding to said slot so that the vertica line part of T characters may not lap 
with said gate Jec^rodc I and flat-surface target so that the bar part of T characters may face mutually on both sides of said connection 

footeTThe semi-conductor layer in which the thin film transistor array of this invention forms a channel field. The source electrode and drain 
Sd^h intervened Z carried out opposite arrangement of this semi-conductor layer, In the thin film 

on the substrate the thin film transistor equipped with the gate electrode arranged through an insulating layer on »/' d ~ a ^^^ 
to the bottom so that it may have said source electrode and a drain electrode, and a superficial lap in the shape of a matrix Said source and a 
drab eS-ode eqS ^ and constitute the part into which a flat surface constitutes a T character configuration to the field wh, oh laps with 

: s ^l£S flat-surface target respectively, Said gate electrode A base pattern and a tip pattern are connected trough 
the connection section of a narrow width, and it constitutes from a flat-surface configuration which formed the slot of predetermined width of 
fecefn Z bo* sides of this connection section. Said source and a drain electrode It is characterized by having arranged -responding to 
Sd 2TL that the vertical line part of T characters may not lap with said gate electrode and flat-surface target so that the bar part of T 
characters may face mutually on both sides of said connection section 

[Embodiment of the invention] The example of this invention is explained with reference to a drawing taking the case of the thin ^transistor 
arr'y whTh arranged the thin film transistor (Thin Film Transistor.TFT) of a reverse stagger mold in the shape of a matrix below It is the 



typical top view in which the rough top view of the thin film transistor array 1 concerning the example of th» mvention m drawing J. and 
drawin g 2 show the sectional view of the important section (thin film transistor 2) of djswingj. . and dmmsA shows arrangement of the 
i^ortant section (the source electrode of a thin film transistor 2, a drain electrode, gate electrode) of dpwiDgJ. ■ ^ a¥r ^ i 

0OT8] The thin film transistor array 1 is in two or more gate wiring 4 of a longitudinal direction, and a l.st .or , the transparence substrates 3. 
such as alkali free glass. The gate electrode 5 linked to this gate wiring 4 is formed On sa«d gate electrode 5, the TFT island 7 is formed 
trough the gate insulating layers (SiNx etc) 6 The TFT island 7 is equipped with thin film layers which are connected to tha source electee 
9 and the drain electrode 10 which are mentioned later, and form a channel field, such as the a-S, layer 71 as a semi-conductor layer, and the 
n+a-Si layer 72 for ohmic contacts. The drain electrode 10 is formed in the source wiring 8 of the direction which intersects perpendicularly 
with the gate wiring 4, the source electrode 9 linked to this, and a list after formation of the TFT island 7 As for w.nng 4 and 8, metals, such as 
Cr, Mo-Ta, and Ta-aluminum. are alternatively used for said electrodes 5 and 9 and 10 lists 

[00091 Top faces, such as the TFT island 7. the source electrode 9. and the drain electrode 10, are covered by protective coats (S.Nx etc Ml 
After forming in this protective coat 11 the contact hole 12 which results in said drain electrode 10. a thin film transistor 2 ,s adjoined and the 
transparent pixel electrodes 13, such as ITO, are formed. „„ , ■■ a =„,j 

[0010] Said gate electrode 5 has constituted the ftat-surface configuration equipped with the base pattern 51 linked to the gate wiring 4, and 
the tip pattern 53 connected to this base pattern 51 through the connection section 52 of a narrow width, as that superfic.al pattern |S shown 
in drawing with the source electrode 9 and the drain electrode 10 The predetermined width of face W1 and the slots 54 and 54 of the depth 
D1 are formed in the both sides of said connection section 52. 

[0011] As the source electrode 9 and the drain electrode 10 which opposite arrangement was earned out and were connected to the a-S>i 
layer 71 through the n+a-Si layer 72 are shown in drawin g 3 . respectively, the flat surface equips the field which laps with the TFT island 7 
(semi-conductor layer) superficially with the part 91.101 which constitutes a T character configuration And send source electrode 9 and the 
drain electrode 10 are arranged in the location corresponding to said slot 54 of the bar part 92.102 of the T character configuration 91.1 01 so 
that the vertical line part 93.103 of the T character configuration 91,101 may not lap with said gate electi-ode 5 superficial^, while arranging 
respectively so that it may face mutually on both sides of the connection section 52 of the gate electrode 5 Th»t .is. the d«e length W2 of tine 
bar part 92.102 of the T character configuration 91,101 is formed so that it may become sufficiently longer than tihe width of face W I of a slot 
54 the width of face D2 of the bar part 92,1 02 of the T character configuration 91.101 is short formed a little rather than the depth D1 of a 
slot 54, and width-of-face W3 of the vertical tine part 93,103 of the T character configuration 91.101 is formed so that it may become short a 
little rather than the width of face W1 of a slot 54. . „. 

[0012] Since the slots 54 and 54 of the above pairs were formed in the gate electrode 5 and it has arranged corresponding to slots 54 and M 




TormaLlon ot eacn eiecLroLic, idM^t; 1 |ai u, y Bl ,SOB w«* %-v»j- ~ , .«...» i j- „a*-u u- ~uu~* 

electrode 9 list Since fluctuation of the parasitic capacitance of a thin film transistor 2 is hardly produced in connection with it either when 
this thin film transistor array 1 is included in one substrate of a liquid crystal display and it constitutes a display, generating of the display 
nonuniform^ resulting from parasitic capacitance can be prevented, and the good liquid crystal display of display grace can be offered., 
Moreover, since the increment in auxiliary capacity is not needed, either, a numerical aperture can be kept high. 

[0013] In addition, although the above-mentioned example was explained taking the case of the reverse stagger mold which has arranged the 
TFT island 7 through gate dielectric film 6 on the gate electrode 5, this invention is applicable also to TFT of the forward stagger mold which 
arranges a gate electrode through gate dielectric film on a TFT island.. 

[Effect of the Invention] Since change hardly arises in the superficial lap dimension of a drain electrode and a gate electrode at a source list 
according to this invention as mentioned above even if gap of the some on precision arises in the upper and lower sides and right and left on 
the occasion of formation of an electrode, fluctuation of the parasitic capacitance of a thin film transistor car i be controlled ^Consequently 
when this thin film transistor array is included in one substrate of a liquid crystal display and it constitutes a display, generating of the display 
nonuniform^ resulting from parasitic capacitance can be prevented, and the good liquid crystal display of display grace can be offered 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] t 
[Drawing 1] It is the rough top view of the thin film transistor array concerning the example of this invention. 
[Drawing 2] It is the sectional view of the important section (thin film transistor) of d raw ing J, 
[Drawing 3] It is the rough top view of the important section {thin film transistor) of drawmgj, 
[Drawing 4] It is the rough top view of the conventional thin film transistor 
[Description of Notations] 

1 Thin Film Transistor Array 

2 Thin Film Transistor 

4 Gate Wiring 

5 Gate Electrode 

6 Gate Dielectric Film 

7 TFT Island 

8 Source Wiring 

9 Source Electrode 

10 Drain Electrode 
13 Pixel Electrode 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 3] 
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